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摘  要 
离散傅里叶变换扩频正交频分复用(DTF-SOFDM)技术是 3GPP 中 LTE 上行
链路的一种重要的传输方案，DFT-SOFDM 技术是在 OFDM 与单载波频域均衡
技术的基础上发展起来的，汲取了两者的优点，不仅可以有效的对抗信道的频率
选择性衰落，进行高速的通信传输，而且克服了正交频分复用技术峰值平均功率











户检测算法。在此基础之上，构建了一种基于 DFT-SOFDM 的 IDMA
系 统 模 型 ， 仿 真 研 究 了 该 模 型 的 误 码 率 性 能 ， 结 果 表 明
DFT-SOFDM-IDMA 系统的性能远优于 IDMA 系统。 




4. 最后，对基于 DFT-SOFDM 的协作分集技术进行了水池实验并分析实
验结果。实验结果表明，通过协作通信，能够有效提高系统误码率性
能，且在解码转发协议下，系统性能更优。 

































Abstract：Discrete Fourier transform and spread orthogonal frequency division 
multiplex (DFT-SOFDM) technique is an important transmission scheme in Long 
Term Evolution of 3rd Generation Partnership Project , which is developed based on 
the technologies of Orthogonal Frequency Division Multiplex(OFDM) and Single 
Carrier Frequency Domain Equalization(SC-FDE). It has all merits of OFDM and 
SC-FDE, not only has effective capacity of anti-interference high-speed and large 
capacity transmission; but also overcomes the drawback of high peak-to-average 
power ratio in OFDM. DFT-SOFDM adopts the SC-FDMA which has Cyclic Prefix. 
At first the signal is transformed to frequency domain through Fast Fourier Transform, 
spreaded by accessorial zeros, then the signal is transformed to time domain with 
Inverse Fast Fourier Transform. The motivation is to achieve orthogonality with each 
other in frequency domain and the effective equalization at the receiver. The main 
contents are summarized as: 
① The channel estimation of the system will be discussed by the research of the 
DFT-SOFDM technology, and the performance of the system will be evaluated after 
the superimposed pilot sequence technique has been applied, simulation results show 
that the performance is linear to the number of subcarriers and reaches the peak when 
the amplitude of pilot is 0.1; the pilot-based channel estimation method will also be 
investigated in this thesis, after the simulation in matlab of the decision estimation, we 
will analyze the performance of the system. 
② This dissertation firstly introduces the fundamental principle and 
implementation of IDMA. The IDMA system model is presented for transmitter and 
receiver respectively. The chip-by-chip iterative multi-user detection is expatiated 
with the emphasis on element signal estimate (ESE) algorithm and implementation. 
On the foundation above, a DFT-SOFDM based IDMA system model is constructed; 
simulation is done to investigate the bit-error-rate (BER) influence factors of 
performance is also analysized qualitatively. We can conclude that the 
DFT-SOFDM-IDMA system performs better than IDMA system. 
③ In the view of the underwater acoustic channel characteristic, we will 
investigate the application of cooperative diversity technology based on the 
















implementation of cooperative diversity, the new system of combining DFT-SOFDM 
with the cooperative diversity technology is then introduced. 
④ At last, the performance of cooperative diversity technology based on the 
DFT-SOFDM system are simulated using different channel models and water pool 
experiments are implemented. Experiment results show that the performance of BER 
has been significantly improved by cooperative communicating and the system 
performs better when Decode-and-Forward protocol is employed. 
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